The mechanistic effects of the dioxonaphthoimidazolium analog YM155 in renal cell carcinoma cell cycling and apoptosis.
To investigate the effect of dioxonaphthoimidazolium analog YM155 on cell cycle progression of the clear-cell variant of renal cell carcinoma (ccRCC). Cell cycle analysis was performed using bromodeoxyuridine (BrdU) and PI, apoptosis initiation was monitored using Annexin V and proteins expression was determined using western immunoblotting. Here, we showed that YM155 activated stress-related molecules (histone H2AX, checkpoint kinases Chk1 and Chk2, p53) that mediate DNA damage checkpoint responses. The coordinated activation of these effector molecules disrupts progression of the cell cycle at the S phase as deduced from BrdU pulsing experiments and the ensuing changes in the levels of proteins (cyclins, CDKs, CDK inhibitors, phosphatases) that control cell cycle progression. Notably, we found increases in cyclin E and Cdc2 which regulate transition of cells from G1 to S, even as losses were observed for other CDKs and their cyclin partners. Furthermore, by inducing a loss in total pRb possibly by promoting its degradation, YM155 promoted the E2F transcription of genes that regulate entry into the S phase. After 24 h, cell cycle arrest to repair YM155-inflicted DNA damage was overtaken by p53-mediated apoptosis. YM155 induced increases in pro-apoptotic proteins (Bax and Bad), diminished anti-apoptotic proteins (Mcl-1, Bcl-xl, XIAP, survivin) and initiated cleavage of apoptotic marker proteins caspase 3 and PARP. Taken together, the added insight provided on the cell cycle perturbative effects of YM155 may assist clinicians in framing rational choices for combining YM155 with other anti-cancer drugs or treatment modalities in ccRCC.